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36
High arsenic (As) concentration in groundwater and its exposure to a large number of people in fractions were separated in 6 ml glass columns packed with 500 mg of Supelco Superclean LC-
167
NH-2 (Kim and Salem, 1990); the sample was eluted with CH2Cl2/isopropanol (2:1, v/v; 15 ml;
168
'neutral fraction') and 2% acetic acid in diethyl ether (15 ml; 'acid fraction'), respectively. The contamination was introduced during the extraction and separation procedure, blanks were 178 prepared following the same protocol. All the lipid fractions were analyzed by gas 179 chromatography-mass spectrometry (GC-MS) after adding specific internal standards. To quantify the non-polar and polar fractions, androstane and deuterated tetracosane were used as 181 internal standards, and for the acid fractions deuterated eicosinoic acid methyl ester was used.
182 183 3.6. Gas chromatography-mass spectrometry (GC-MS) 184 The lipid fractions were analyzed in an Agilent 6890 N gas chromatograph interfaced to an
185
Agilent 5973 MSD mass spectrometer at 70 eV and scanning from m/z 40-600 at 2.62 scans/s.
186
The non-polar and acid fractions were dissolved in hexane, and the polar fractions were 187 dissolved in CH2Cl2:MeOH (2:1) before injection. The samples were injected in split-less mode
188
(1 µl; inlet pressure of 10 psi with a flow rate 54.3 ml/min) and separated on a HP-5 MS Samples from top layers and the clay lenses had the highest concentrations for most elements.
237
The total As concentration in these sediments varied between 1.73 and 21.2 mg/kg (Fig. 3) and 26, and ranged from 0.23 to 4.65 mg/kg (Fig. 3) .
244
The total Fe concentration in sediments varied between 854 and 10,661 mg/kg (Fig. 3) ; the 245 highest concentration occurred in fraction 4 followed by fractions 3 and 2. The total Mn content 246 varied between 12.6 and 253 mg/kg. Mn primarily occurred in fractions 2 and 3 (Fig. 3) . The 247 total P concentration in sediments varied between 252 to 2530 mg/kg (Fig. 3) . Phosphorus samples. We separated them as CPITOT (n-C13 to n-C35), CPILMW (n-C13 ton-C21) and CPIHMW
269
(n-C23 to n-C35).
273
The CPITOT ranged from 0.22 to 6.03, whereas the CPILMW ranged between 0.12 to 1.41 and
274
CPIHMW ranged from 0.38 to 25.6 (Fig. 4) . The average total n-alkanoic acid concentration is greater than 99% of the total lipid extract (∑n-287 alkane + ∑n-alkanoic acid + ∑n-alkanol + ∑sterol). The total n-alkanoic acid concentration 288 ranged from 307 to 6031 ng/mg in sediments (Supplementary data Table S2 ). The sediment CPIH (C22 to C32) for determining the source of n-alkanoic acids.
301
The CPIL was high (ranged from 5.34 to 40.3) compared to CPIH which ranged from 1.39 to 2) The terrigenous:aquatic fatty acid ratio (TARFA; proposed by Meyers (1997) was used to 305 predict the source of fatty acids in sediments.
307
The TARFA value ranged from 0.03 to 0.89; sample number 26 had the highest TARFA value 308 (Fig. 4) . The HPA values ranged from 0.02 to 0.96 (Fig. 4) . 
Other than these compounds, sterols and stanols were also detected in a few samples. In fraction 1 which contains carbonates, the samples have high concentrations of Ca, Mn and Na.
344
The high Ca content in this fraction occurs in most samples (945 to 30,652 mg/kg; Fig. 3 Fraction 3 containing elements bound to sulfides and OM has high concentration of Mg and Mn.
361
Arsenic has significant correlation with sulfidic metals (e.g., Ni, Cu, Pb, Cd and Cr) in fraction 3
362
( 
Organic matter sources and their distribution 388
The overall low TOC content in these sediments (even in the clay-rich intervals) is typical of is instead enriched in HMW n-alkanes (n-C23 to n-C35), this sample interval lacks the dominance 420 of odd over even monomers (Fig. 4) . Such a distribution pattern of hydrocarbons in sediments The high abundance of monounsaturated n-alkanoic acids C16 and C18 is unspecific because it 435 can be derived from multiple sources e.g., marine/terrigenous bacteria, animals or plants. 
883
**Correlation is significant at the 0.01 level (2-tailed). Table S1 896 897
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